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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The part which touches the body with which the fluid which should be measured is poured, and 
the fluid within this body A wrap liner, While having the ultrasonic sensor which is fixed to the condition 
of having countered the external surface of this liner by said body, and delivers and receives an ultrasonic 
signal between the fluids within a body while it fills up closely and both relative displacement is followed 
so that the clearance may be filled between this ultrasonic sensor and a liner - deformation the 
flowmeter characterized by preparing an easy filler. 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to a flowmeter, and in order to measure corrosive fluid, ultrapure water, etc. 
especially, it relates to the flowmeter which performed lining processing to the wetted part. 
[Description of the Prior Art] 

If it is in the flowmeter of an inline type, in order to secure the corrosion resistance over the fluid in 
tubing, or since deposition of the scale accompanying long-term use is prevented, synthetic-resin lining 
may be given to a wetted part. If it is especially in an ultrasonic flowmeter, since the ultrasonic 
propagation property between the ultrasonic transmitters or receivers which were formed out of the 
wetted part when a scale adhered in tubing worsens, the tetrafluoroethylene resin to which a scale cannot 
adhere easily is used as a liner. Moreover, if it is in an ultrasonic flowmeter, the consideration for sticking 
said transmitter or receiver to lining irrespective of the size of heat telescopic motion, and securing the 
ultrasonic propagation property is needed, and adhesives are used as a means by which this sticks a 
transmitter and a receiver to lining. 
[Problem(s) to be Solved by the Invention] 

However, the property in which the scale in fluorine system resin cannot adhere easily leads also to the 
fault that required bond strength is not obtained, originates in lack of such bond strength, and has the 
problem of being easy to produce the fall of the ultrasonic propagation property by said transmitter or 
receiver separating from lining. 



These people have proposed the technique which energized ultrasonic sensor 3A and 3B inserted from the 
sensor insertion hole 2 of the body 1 of a flowmeter as shown in Fig. 3 with the energization means 5, such 
as a spring, to the liner 4 in Japanese Patent Application No. No. 70014 [ two to ] that this point should be 
solved. With this technique, although a clearance ceased to be generated between ultrasonic sensor 3A 
and 3B, and a liner 4 If flexible deformation of the liner 4 resulting from the pressure fluctuation of a 
fluid etc. arises, in order that ultrasonic sensor 3Aand 3B may follow and move, There was a possibility of 
changing the distance between transmitter 3A and receiver 3B, and when a supersonic wave detected the 
Doppler effect and the amount of phase modulations which are received from a fluid and measured a flow 
rate, the problem which should be solved of becoming a noise was left behind. 

This invention is what improved application of this point, and a contact condition with a liner is 
maintained certainly, fixing the location of an ultrasonic sensor, and it aims at securing a good ultrasonic 
propagation property. 
[Means for Solving the Problem] 

The flowmeter of this invention the part which touches the body with which the fluid which should be 
measured is poured, and the fluid within this body A wrap liner, While having the ultrasonic sensor which 
is fixed to the condition of having countered the external surface of this liner by said body, and delivers 
and receives an ultrasonic signal between the fluids within a body while it fills up closely and both 
relative displacement is followed so that the clearance may be filled between this ultrasonic sensor and a 
liner - deformation -* it is characterized by preparing an easy filler. 
[Function] 

If relative displacement by flexible deformation of a liner arises between this ultrasonic sensor and a liner 
while an ultrasonic sensor is fixed to a body as it is the configuration of this invention, and restraining 
fluctuation of the location, the adhesion condition of an ultrasonic sensor and a liner will be maintained 
through this filler by filling these clearances, the filler which intervened between them following both 
relative displacement. 
[Example] 

Hereafter, one example of the flowmeter of this invention is explained based on Figs. 1 and 2 . 
A sign 11 is pipe-like a body of a flowmeter inserted with in-line one in the middle of piping etc. the wetted 
part of this body 11 of a flow meter, i.e., an inside, is covered with the liner 12 which consists of fluorine 
system resin (polytetrafluoroethylene resin (PTFE) and poly phloroalkyl vinyl resin (PFA) - it is poly 
phloroalkyl vinyl resin (PFA) more desirably.). 

Moreover, the sensor insertion hole 13 which penetrates a body 11 and exposes a part of liner 12 is 
established in the location of two places left 180 degrees to the hoop direction of said body 11, and 
ultrasonic sensor 14A and 14B (another side serves as [ one side ] a receiver with the transmitter) are 
inserted in these sensor insertion holes 13, respectively. Close insertion is carried out into this sensor 
insertion hole 13, these ultrasonic sensor 14Aand 14B being used as a point being the same as that of the 
cross-section configuration of the sensor insertion hole 13, and the flange section 15 which contacts the 
external surface of a body 11 is really formed, ****s on this body 11, and is being fixed to the back end 
section by 16. And the apical surface of ultrasonic sensor 14A and 14B and the external surface of a liner 
12 have broken and countered some spacing, and the filler 17 which consists of a non- volatile elastic body, 
for example, silicone rubber, between them is formed in the compression condition. It is desirable to use 



» 

what had the propagatioirof-vibration property (specific acoustical impedance) approximated to the 
ingredient used as casing of said ultrasonic sensor 14A and 14B or the resin which constitutes a liner 12 
in this filler 17. 

In addition, it is the detector which the oscillator circuit where a sign 18 drives ultrasonic sensor 
(transmitter) 14A, and a sign 19 change into an electrical signal the supersonic wave which ultrasonic 
sensor (receiver) 14B received, and computes the rate of flow (or flow rate) based on property (for example, 
amount of phase modulations) change of this electrical signal. 

If it is in the flowmeter constituted as mentioned above, it is spread to the liner 12 of 180-degree opposite 
side through the fluid in tubing, and further, it is received by receiver 14B and the supersonic wave 20 
spread to the liner 12 from transmitter 14A driven by said oscillator circuit 18 is changed into an 
electrical signal. In propagation of such a supersonic wave 20, if it is in the contact surface of the 
ultrasonic sensor 14A and 14B, and the liner 12 used as the boundary layer between foreign matter 
objects, since the filler 17 which these and a propagation property approximated is formed, a good 
propagation property can be demonstrated. 

By the way, in response to the pressure fluctuation of a fluid, some flexible deformation tends to produce a 
liner 12 in radial. For this reason, although this ultrasonic sensor 3A and 3B will also move with 
deformation of a liner 4 and the distance of transmitter 3Aand receiver 3B will change since press contact 
of ultrasonic sensor 3A and the 3B is carried out to it being said flowmeter of Fig. 3 by the energization 
means 5 at the liner 4 In the case of the flowmeter of Fig. 1 , since ultrasonic sensor 14A and 14B **** on 
a body 11 and is being fixed by 16, a location does not change with deformation of a liner 12 and the 
distance of transmitter 14A and receiver 14B is always maintained uniformly. When **(ed), the filler 17 
which intervenes between ultrasonic sensor 14A and 14B is further compressed when a liner 12 expands, 
the relative displacement of a liner 12, and ultrasonic sensor 14A and 14B is absorbed and a liner 12 
contracts, a filler 17 can also expand according to repulsive force, the clearance between both can be filled, 
and it can prevent effectively that an air space occurs in between. That is, the filler 17 which intervened 
between ultrasonic sensor 14A and 14B, and a liner 12 at the compression condition deforms so that 
relative displacement with ultrasonic sensor 14A and 14B, and a liner 12 may be followed, and it prevents 
generating of a clearance, and the stable propagation property is secured. 

Even if it is the case where relative displacement arises between ultrasonic sensor 14A and 14B, and a 
liner 12 by heat telescopic motion of the liner 12 accompanying the temperature change of a fluid, of 
course, with a filler 17, a clearance can be filled and adhesion is secured. 

In addition, the propagation property which can also use the liquid of a non-volatile, for example, a 
silicone oil, for a filler as other examples, and the non-volatile liquid was full [ the property ] among both 
to change of the distance of an ultrasonic sensor and a liner with an operation of the surface tension of a 
liquid, and was not lost by volatilization, and was always stabilized is securable. 
[Effect of the Invention] 

Since these clearances will be filled the filler which intervened between them following both relative 
displacement if relative displacement arises between this ultrasonic sensor and a liner while an 
ultrasonic sensor is fixed to a body by the above explanation according to the flowmeter of this invention 
so that clearly, and restraining the migration, the adhesion condition of an ultrasonic sensor and a liner is 
certainly maintainable through this filler. Therefore, while being able to prevent generating of the noise 



by change of the location of an ultrasonic sensor etc., it prevents that the air space in which an ultrasonic 
propagation property differs from these extremely intervenes between this ultrasonic sensor and a liner, 
and the effectiveness that an ultrasonic propagation property can be maintained uniformly and an exact 
flow rate can be known is done so. 
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